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Abstract 
The structures of the compounds from the reaction of  the drug dapsone [4-
(4-aminophenylsulfonyl)aniline] with 3,5-dinitrosalicylic acid, the salt hydrate [4-
(4-aminohenylsulfonyl)anilinium 2-carboxy-4,6-dinitrophenolate monohydrate] (1) 
and the 1:1 adduct with 5-nitroisophthalic acid [4-(4-aminophenylsulfonyl)aniline 
5-nitrobenzene-1,3-dicarboxylic acid] (2) have been determined. Crystals of 1 are 
triclinic, space group P-1, with unit cell dimensions a = 8.2043(3), b = 11.4000(6), 
c = 11.8261(6) Å, α = 110.891(5), β = 91.927(3), γ = 98.590(4)o and Z = 4. 
Compound 2 is orthorhombic, space group Pbcn, with unit cell dimensions a = 
20.2662(6), b = 12.7161(4), c = 15.9423(5) Å
 
and
 
Z = 8.  In 1, intermolecular 
analinium N-H…O and water O-H…O and O-H…N hydrogen-bonding interactions 
with sulfone, carboxyl, phenolate and nitro O-atom and aniline N-atom acceptors 
give a two-dimensional layered structure. With 2, the intermolecular interactions 
 4 
involve both aniline N-H…O and carboxylic acid O-H…O and O-H…N hydrogen 
bonds to sulfone, carboxyl, nitro and  aniline acceptors, giving a three-dimensional 
network structure. In both structures π--π aromatic ring associations are present. 
 
Key Words:  dapsone;  proton-transfer salt; adduct; hydrogen-bonding 
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Introduction   
 
Dapsone [4-(4-aminophenylsulfonyl)aniline] is a very weak Lewis base (pKa ca. 2) 
which finds use as an anti-leprotic, anti-malarial and leprostatic drug [1] (Wilson, 
1991) as well being used as a hardening agent in the curing of epoxy resins [2]. The 
structure of the anhydrous parent molecule was first reported in 1970 [3] and 
redetermined a number of times [4]-[6]. As well, its partial (0.33) hydrate has been 
determined [7-9]. However, surprisingly the literature contained no crystal 
structures of salts or adducts of dapsone.  
Our interest was in the preparation and crystallographic structural analysis of the 
salts of dapsone with primarily the strong aromatic carboxylic acids such as 3,5-
dinitrosalicylic acid (DNSA) which has proven to be of good utility in forming 
stable crystalline salts with Lewis bases [10-13]. We therefore attempted the 
preparation of the 1:1 proton-transfer compounds of dapsone with a number of 
aromatic and aliphatic acids including DNSA, with a view to examining 
intermolecular associations in suitable crystalline reaction products.  Examination 
of the crystalline materials obtained after partial room temperature evaporation of 
solvent revealed that very few gave any obvious combination while only four gave 
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products suitable for crystal structure determination. Two of these were non proton-
transfer co-crystals, the first being the 1:1 adduct with 3,5-dinitrobenzoic acid [14] 
the second, 1:2 adduct with 1,3,5-trinitrobenzene  [15], from the reaction with 
2,4,6-trinitrobenzoic acid. This acid undergoes facile decarboxylation giving the 
1,3,5-trinitrobenzene that is present in this adduct.  
The other two co-crystals obtained were the 1:1 proton-transfer hydrate compound 
with 3,5-dinitrosalicylic acid (DNSA), C12H13N2O2S
+
 C7H3N2O7
-
 . H2O (1) and the  
anhydrous 1:1 non-transfer co-crystalline adduct with 5-nitroisophthalic acid, 
C12H12N2O2S . C8H5NO6 (2), the structures of which are reported herein.  
 
INSERT 1   Schematic of compounds 1 and 2 are given here     (DAPS.eps) 
                        The compounds 1 and 2  
Experimental Section 
Preparation.   
Compounds 1 and 2 were synthesized by heating together under reflux for 10 min., 
1 mmol quantities of 4-(4-aminophenylsulfonyl)aniline (dapsone) and respectively 
3,5-dinitrosalicylic acid (for 1) and 5-nitroisophthalic acid (for 2), in 50 mL of 50% 
ethanol-water. After concentration to ca. 30 mL, partial room temperature 
evaporation of the hot-filtered solutions gave yellow plates of both 1 (m.p. 141-142 
o
C) and 2 (m.p. 218-219 
o
C) from which specimens were cleaved for the X-ray 
analyses.  
Crystallography.  
X-ray diffraction data were acquired at 200(1) K (for 1) or 297 K (for 2) on an 
Oxford Diffraction Gemini Ultra CCD-detector diffractometer employing graphite 
crystal monochromatized Mo Kα radiation (λ  = 0.71073 Å). Data collection, 
reduction and absorption correction (multi-scan) were completed using CrysAlis 
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PRO [16]. The structures were solved using direct methods (SIR92 [17]) and 
refined with SHELXL97 [18] operating within WinGX [19]. 
 
Hydrogen atoms on 
amine, aminium or carboxylic acid  groups in both compounds were located by 
difference methods but their positional parameters were constrained in the final 
refinement cycles, with displacement parameters riding [Uiso(H) = 1.2 Ueq(N) or 
Uiso(H) = 1.5 Ueq(O)]. Carbon-bound H atoms in both compounds were included in 
the refinements at calculated positions and treated as riding with C-H = 0.93 Å and 
Uiso(H) = 1.2 Ueq(C). The water molecule was found to be disordered over three 
close sites [O11W, O2W, O13W: S.O.F., 0.45, 0.30, 0.25 respectively]. The two 
minor components were refined isotropically with the hydrogen atoms on these 
either located or ideally positioned using the SHELXS routines on the basis of 
interactions and allowed to ride on the O-atom with Uiso(H) = 1.5 Ueq(O). General 
crystallographic details for both compounds are provided in Table 1. The atom 
numbering schemes employed for all species in 1 and 2 are shown in Figs. 1 and 2 
(PLATON [20]). 
INSERT  2 :   
 Figure 1.  [Atom numbering scheme for Compound (1)]    (DAPS1.TIF) 
Figure 2.   [Atom numbering scheme for Compound (2)]    (DAPS2.TIF) 
 
Results and Discussion 
In compound 1, the phenolate salt with 3,5-dinitrosalicylic acid, a single proton-
transfer has occurred to N41 of the dapsone molecule (Fig. 1).The aminium group 
gives four intermolecular N-H...O hydrogen-bonding interactions, three with 
carboxyl and phenolate O-atom acceptors of the DNSA anion and one with a 
sulfone O-atom acceptor (Table 2). One of these is an asymmetric cyclic three-
 8 
centre N-H...O,O'(carboxyl) interaction (graph set R
2
1(4)  [21]) while the interaction 
with the phenolate O-atom has a strong secondary N-H...O interaction with an 
adjacent nitro O-atom (O31A) (best seen in Fig. 1), which has been previously 
classified as 'proximal' among the associative modes common in DNSA proton-
transfer compounds [12]. The N-H...O(sulfone) hydrogen bonds link the cations, 
with structure extension through the water molecule of solvation (Fig. 3). The water 
molecule is disordered over three close sites [O11W--O13W: O11W...O12W, 
0.746(14) Å; O11...O13W, 0.576(17) Å], with occupancies determined as 0.45, 
0.30 and O.25, respectively, of which only the associations involving the larger-
occupancy component (O11W) are considered: those with a sulfone O-atom and an 
amine N-atom acceptor. One H-atom of the amine group has an association with a 
minor-occupancy water molecule [N4-H41...O13W
v
, 3.087(15) Å [symmetry code 
(v): -x + 1, -y + 2, -z + 2] but the second H-atom is unassociated. The resulting 
crystal structure is two-dimensional (Fig. 3), involving in addition, intermolecular 
cation-anion aromatic ring π--π interactions [C1--C6 to C1A--C6A: minimum ring 
centroid separation (3.5621(10) Å; inter-ring dihedral angle = 6.32(8)
o
].  
INSERT 3.   
Figure 3. [Crystal packing diagram for Compound (1)    (DAPS3.TIF) 
 
The DNSA anion is essentially planar [torsion angles C2A-C1A-C11-O11A, -
177.27(17)
o
; C2A-C3A-N3A-O32A, 177.35(17)
o
; C4A-C5A-N5A-O52A, 
178.84(16)
o
]. The common short intramolecular hydrogen bond between the  
carboxyl and phenolic groups [O12A-H…O2A, 2.452(2) Å], with the anti-related 
hydrogen atom on the carboxyl group, [11,13] is also present. It is unusual for the 
DNSA species to be planar in either its proton-transfer compounds, or its pseudo-
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polymorphic non-transfer forms [10-13], [22], in which the nitro groups are 
variously rotated out of the benzene plane. 
 
Unlike compound 1, interaction of dapsone with 5-nitroisophthalic acid does not  
involve proton-transfer and instead forms an anhydrous 1:1 co-crystalline molecular 
adduct 2  (Fig. 2).  Adduct formation is not uncommon with 5-nitroisophthalic acid, 
e.g. with N-(3-pyridyl)acetamide (2:1) [23] and carbamazepine (a 1:1 methanol 
monosolvate) [24]. With the proton-transfer compounds of this acid, the 
monoanionic acid species are most commonly found, e.g. the 1:1 monohydrate salt 
with N-(4-pyridylmethyl)acetamide [25], the anhydrous 1:1 salts with 
isonipecotamide [26] and the dye precursor aniline yellow [27], together with the 
2:1 salts with 1,2-bis(3,4,5,6-tetrahydropyrimidyl)ethane [28] and meso-
5,5,7,12,12-hexa-C-methyl-1,4,8,11-tetraazacyclotetradecane [29]. Mixed 1:1:1 
salt-acid adducts with 2,2'-bipyridine [30] and the tetra-n-butylammonium anion 
[31] also are known. 
With 2, there are extensive intermolecular hydrogen-bonding associations involving 
all potential donor and acceptor atoms of both molecules except O51A of the nitro 
group (Table 2), including carboxylic acid O-H...O and O-H...N hydrogen bonds to 
sulfone O-atom and amine N-atom acceptors and amine N---H...O hydrogen bonds 
to sulfone, carboxyl and nitro O-atom acceptors. Among these is a cyclic R
3
3(10) 
association involving the carboxylic acid, carboxylate and amine groups (see Fig. 
4), the approximately 90
o
 offset of the dapsone rings giving an overall three-
dimensional network structure (Figs. 4, 5). Present also in the packing are weak π--
π interactions between the 5-nitroisophthalic acid rings defined by C1A-C6A 
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[minimum ring centroid separation = 3.7202(16) Å; inter-ring dihedral angle = 
1.09(15)
o
].  
 
INSERT 4.   
Figure 4. [Crystal packing diagram for Compound (2)    (DAPS4.TIF) 
Figure 5. [Crystal packing diagram for Compound (2)    (DAPS5.TIF) 
 
The 5-nitroisophthalic acid molecule is essentially planar [torsion angles  
C2A-C1A-C11A-O11A, -176.6(3)
o
; C2A-C3A-N3A-O32A, 173.2(3)
 o
;  
C4A-C5A-N5A-O52A, 176.7(3)
 o
], which is similar to that found in a large number 
of structures of salts and adducts of this acid and in the anhydrous parent acid [32, 
33] (Colapietro 1984; Domenicano 1990) but not its polymorphic monohydrates 
[34, 35] (Mahapatra 1999; (35)Saleh , 2006).  
A comparison of the conformational features of the dapsone species in 1 and  
2 show differences in the rotation of the benzene rings about the S-C bonds [torsion 
angles C2-C1-S1-C11 and C1-S1-C11-C21:  respectively, -88.96(15), -62.84(18)
o
 
(1) and 95.9(3), 98.1(3)
o
 (2)], with inter-ring dihedral angles of 78.27(9)
 o
 (1) and 
77.54(15)
 o
 (2). These values are similar to that in the anhydrous parent dapsone 
molecule (77.3
o
) [3] (Dickenson 1970) and 88.1, 75.8 and 74.7
o
 for the three 
independent molecules in the dapsone 0.33 H2O pseudopolymorph [7]. (Kus'mina , 
1981). 
The two structures reported here represent significant examples among a set of only 
four compounds or co-crystalline molecular adducts of dapsone in the 
crystallographic literature. 
Supplementary material 
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CCDC entries 932163 and 932164 contain the supplementary crystallographic data 
for compounds  1 and 2, respectively, from this paper. These data can be obtained 
free of charge from The Cambridge Crystallographic Data Centre via 
http://www.ccdc.cam.ac.uk/data_request/cif  or by e-mailing 
data_request@ccdc.cam.ac.uk, or by contacting The Cambridge Crystallographic 
Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK. 
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Table 1. Crystal data for compounds 1-2. 
 
Compound             1            2 
CCDC reference 932163 932164 
Molecular formula C19H18N4O10S C20H17N3O8S 
Mr 494.44 459.44 
Crystal system triclinic orthorhombic 
Space group P-1 Pbcn 
a (Å) 8.2043(3) 20.2662(6) 
b (Å) 11.4000(6) 12.7161(4) 
c (Å) 11.8261(6) 15.9423(5) 
α (o) 110.891(5)  90 
β (o) 91.927(3)  90 
λ(o)  98.590(4)  90 
V (Å
3
) 1017.25(9) 4108.4(2) 
Z 2 8 
Dc (g cm
-3
) 1.614 1.486 
μ (mm-1) 0.229 0.213 
F(000) 512 1904 
Reflections total, 
 θmax (
o
) 
12177, 26.0 13099, 26.0 
Crystal size (mm) 0.30 x 0.25 x 0.12  0.35 x 0.30 x 0.10  
Collection range: 
h 
k 
l 
 
  -10 to 10 
  -14 to 14 
  -14 to 14 
 
 -24 to 15 
   -8 to 15 
 -19 to 17 
Reflections 
(independent) 
3993 4029 
Reflections [F
2
>2 
σ(F2)] 
3017 2725 
Rint 0.0287 0.0307 
R1
 a
 [F
2>2σ(F2)] 0.0372 0.0554 
wR2
 a
 (all data) 0.0996 0.1384 
S
 a
 0.98 1.16 
np 315 333 
Residuals 
(max/min) (eÅ
-3
) 
0.361/-0.398 0.271/-0.270 
Transmission 
factors (max/min) 
0.968/0.990 0.967/0.990 
 
a
 R1 = (Σ |Fo| – |Fc| )/ Σ |Fo|);  wR2 = {Σ [w(Fo
2
 – Fc
2
)
2] / Σ [w(Fo
2
)
2
]}
½
 ;  S  = {Σ [w(Fo
2
 – Fc
2
)
2
] / 
(n-p)}
½
. 
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Table 2. Hydrogen-bonding interactions (Å/ 
o
) for 1 
D-H…A D-H H…A D…A  DH..A 
N41-H411…O2A 0.88 1.96 2.781(6) 155 
N41-H411…O2A 0..88 2.33 2.845(3) 117 
N41-H412…O11Ai 0.92 2.07 2.977(2) 172 
N41-H412…O12Ai 0.92 2.56 3.223(2) 129 
N41-H413…O1ii 0.82 2.38 3.139(2) 153 
N41-H413…O11iii 0.82 2.43 2.962(2) 124 
O12A-H12A…O2A 0.83 1.64 2.454(2) 168 
O11W-H11W…O11 0.89 2.12 3.012(8) 174 
O11W-H11W…N4iv 0.83 2.45 3.242(8) 161 
Symmetry codes: (i)  -x,  -y + 1,  -z;  (ii)  x  - 1,  y,  z ;  
(iii)  -x,  -y + 1,  z + 1; (ii)  x,  y  + 1,  z . 
 
Table 3. Hydrogen-bonding interactions (Å/ 
o
) for 2 
D-H…A D-H H…A D…A  DH..A 
N4-H41…O1i 0.85 2.21 2.970(4) 150 
N4-H42…O11ii 0.79 2.17 2.945(4) 166 
N41-H411…O31Aiii 0.91 2.19 3.054(4) 159 
N41-H412…O52Ai 0.80 2.46 3.227(4) 158 
O11A-H11A…N41 0.90 1.77 2.666(3) 179 
O32A-H32A…O12iv 0.80 1.91 2.679(3) 161 
Symmetry codes: (i)  x, -y + 1,  z – ½ ;  (ii)  -x  + 1½, -y + ½,  z – ½;  
(iii)  x, -y,  z – ½.; (iv)  x, -y,  z + ½.. 
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Figures 
Figure 1. The molecular conformation and atom-numbering scheme for the 
dapsone monocation, the DNSA anion and the major-occupancy disordered water 
molecule of solvation (O11W) in 1. Dashed lines indicate the intra-anion and inter-
species hydrogen bonds while non-H atoms are shown as 40% probability 
displacement ellipsoids. 
Figure 2. The molecular conformation and atom-numbering scheme for dapsone  
and 5-nitroisophthalic acid in the co-crystalline molecular adduct 2 with the inter-
molecular hydrogen bond shown as a dashed line. Non-H atoms are shown as 40% 
probability displacement ellipsoids.  
Figure 3. A perspective view of the two-dimensional hydrogen-bonded structure in 
1. Non-interactive hydrogen atoms are omitted and hydrogen bonds are shown as 
dashed lines. For symmetry codes, see Table 2. 
Figure 4. A view of the hydrogen-bonding in the extension of the chain structures 
in 2, looking down the a axial direction, showing the R
3
3(10) cyclic associations. 
Non-interactive hydrogen atoms are omitted. For symmetry codes, see Table 3. 
Figure 5. The three-dimensional hydrogen-bonded network structure of 2, viewed 
down the down the b axial direction.  
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 Supplementary Material (not for publication) 
CCDC deposited CIF entries for compounds (1) and (2)  
#------------------------------------------------------------------------- 
# Reference: Smith & Wermuth (2013). J. Chem. Crystallogr. 
# Compound 1 
# CCDC 932163 
#-------------------------------------------------------------------------  
 
data_(1) 
 
  
_audit_creation_method            SHELXL97 
_chemical_name_systematic 
; 
4-(4-aminophenylsulfonyl)anilinium 2-carboxy-4,6-dinitrophenolate  
monohydrate 
; 
_chemical_name_common    'dapsone 3,5-dinitrosalicylate monohydrate' 
_chemical_melting_point_gt           413 
_chemical_melting_point_lt           414 
_chemical_formula_moiety   'C12 H13 N2 O2 S, C7 H3 N2 O7, H2 O' 
_chemical_formula_sum     'C19 H18 N4 O10 S' 
_chemical_formula_weight          494.44 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'S'  'S'   0.1246   0.1234 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting         'triclinic' 
_symmetry_space_group_name_H-M    'P -1' 
_symmetry_space_group_name_Hall    '-P 1' 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-x, -y, -z' 
  
_cell_length_a                    8.2043(3) 
_cell_length_b                    11.4000(6) 
_cell_length_c                    11.8261(6) 
_cell_angle_alpha                 110.891(5) 
_cell_angle_beta                  91.927(3) 
_cell_angle_gamma                 98.590(4) 
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_cell_volume                      1017.25(9) 
_cell_formula_units_Z             2 
_cell_measurement_temperature     200(1) 
_cell_measurement_reflns_used     5767 
_cell_measurement_theta_min       3.13 
_cell_measurement_theta_max       28.81 
  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'orange-yellow' 
_exptl_crystal_size_max           0.30 
_exptl_crystal_size_mid           0.25 
_exptl_crystal_size_min           0.12 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.614 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              512 
_exptl_absorpt_coefficient_mu     0.229 
_exptl_absorpt_correction_type    'multi-scan' 
_exptl_absorpt_correction_T_min   0.968 
_exptl_absorpt_correction_T_max   0.990 
_exptl_absorpt_process_details     
'CrystAlis PRO (Agilent, 2010)' 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       200(1) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type    
'Oxford Diffraction Gemini-S Ultra CCD-detector Diffractometer' 
_diffrn_measurement_method        '\w scans' 
_diffrn_detector_area_resol_mean  16.077 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             12177 
_diffrn_reflns_av_R_equivalents   0.0287 
_diffrn_reflns_av_sigmaI/netI     0.0384 
_diffrn_reflns_limit_h_min        -10 
_diffrn_reflns_limit_h_max        10 
_diffrn_reflns_limit_k_min        -14 
_diffrn_reflns_limit_k_max        14 
_diffrn_reflns_limit_l_min        -14 
_diffrn_reflns_limit_l_max        14 
_diffrn_reflns_theta_min          3.14 
_diffrn_reflns_theta_max          26.00 
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.998 
 
_reflns_number_total              3993 
_reflns_number_gt                 3017 
_reflns_threshold_expression      'I>2\s(I)' 
  
_computing_data_collection   'CrysAlis PRO' 
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_computing_cell_refinement   'CrysAlis PRO ' 
_computing_data_reduction      'CrysAlis PRO' 
_computing_structure_solution    'SIR92 (Altomare et al., 1993)' 
_computing_structure_refinement   
 'SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 2012)' 
_computing_molecular_graphics     'PLATON (Spek, 2009)' 
_computing_publication_material   'PLATON ' 
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0595P)^2^] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     constr 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          3993 
_refine_ls_number_parameters      315 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0501 
_refine_ls_R_factor_gt            0.0360 
_refine_ls_wR_factor_ref          0.0955 
_refine_ls_wR_factor_gt           0.0921 
_refine_ls_goodness_of_fit_ref    0.962 
_refine_ls_restrained_S_all       0.962 
_refine_ls_shift/su_max           0.000 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.358 
_refine_diff_density_min   -0.303 
_refine_diff_density_rms    0.051 
  
loop_ 
_atom_site_label 
_atom_site_type_symbol 
_atom_site_thermal_displace_type 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_occupancy 
_atom_site_U_iso_or_equiv 
_atom_site_calc_flag 
_atom_site_refinement_flags 
S1 S Uani 0.47389(5) 0.68795(4) 0.59123(4) 1.000 0.0210(2) . . 
O1 O Uani 0.59760(14) 0.65374(12) 0.50724(12) 1.000 0.0285(4) . . 
O11 O Uani 0.45395(15) 0.63131(12) 0.68214(11) 1.000 0.0271(4) . . 
N4 N Uani 0.5729(2) 1.24687(17) 0.83480(18) 1.000 0.0486(7) . . 
N41 N Uani -0.17856(17) 0.55636(14) 0.29469(13) 1.000 0.0232(5) . . 
C1 C Uani 0.5068(2) 0.85288(17) 0.66396(16) 1.000 0.0211(5) . . 
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C2 C Uani 0.5870(2) 0.93123(18) 0.60801(17) 1.000 0.0251(6) . . 
C3 C Uani 0.6079(2) 1.06150(18) 0.66394(17) 1.000 0.0294(6) . . 
C4 C Uani 0.5489(2) 1.11738(19) 0.77733(19) 1.000 0.0317(6) . . 
C5 C Uani 0.4695(2) 1.03809(19) 0.83301(19) 1.000 0.0320(6) . . 
C6 C Uani 0.4478(2) 0.90694(18) 0.77706(17) 1.000 0.0264(6) . . 
C11 C Uani 0.2799(2) 0.64885(16) 0.50342(16) 1.000 0.0197(5) . . 
C21 C Uani 0.1384(2) 0.67443(17) 0.56187(16) 1.000 0.0212(5) . . 
C31 C Uani -0.0127(2) 0.64450(16) 0.49372(16) 1.000 0.0208(5) . . 
C41 C Uani -0.0188(2) 0.58889(16) 0.36909(16) 1.000 0.0190(5) . . 
C51 C Uani 0.1213(2) 0.56151(18) 0.31009(17) 1.000 0.0250(6) . . 
C61 C Uani 0.2723(2) 0.59176(18) 0.37835(17) 1.000 0.0251(6) . . 
O2A O Uani -0.08573(18) 0.69241(13) 0.14643(12) 1.000 0.0358(5) . . 
O11A O Uani 0.19709(17) 0.71125(13) -0.12365(12) 1.000 0.0354(5) . . 
O12A O Uani 0.05532(19) 0.59526(13) -0.03497(12) 1.000 0.0402(5) . . 
O31A O Uani -0.1948(2) 0.81922(15) 0.35679(15) 1.000 0.0548(6) . . 
O32A O Uani -0.1557(2) 1.02246(14) 0.42316(14) 1.000 0.0493(6) . . 
O51A O Uani 0.15375(17) 1.26654(13) 0.23436(13) 1.000 0.0356(5) . . 
O52A O Uani 0.27051(17) 1.17913(13) 0.07181(12) 1.000 0.0342(5) . . 
N3A N Uani -0.1367(2) 0.92001(16) 0.34837(15) 1.000 0.0301(6) . . 
N5A N Uani 0.18550(18) 1.17223(15) 0.15357(14) 1.000 0.0249(5) . . 
C1A C Uani 0.0811(2) 0.82026(17) 0.05977(16) 1.000 0.0220(5) . . 
C2A C Uani -0.0211(2) 0.80432(17) 0.15234(16) 1.000 0.0227(6) . . 
C3A C Uani -0.0423(2) 0.92070(17) 0.24621(16) 1.000 0.0222(6) . . 
C4A C Uani 0.0255(2) 1.03807(17) 0.24576(16) 1.000 0.0228(6) . . 
C5A C Uani 0.1184(2) 1.04695(17) 0.15343(16) 1.000 0.0211(5) . . 
C6A C Uani 0.1480(2) 0.93839(17) 0.06091(16) 1.000 0.0221(5) . . 
C11A C Uani 0.1167(2) 0.70566(18) -0.03986(17) 1.000 0.0254(6) . . 
O11W O Uani 0.5332(11) 0.5391(6) 0.8833(7) 0.450 0.073(3) . . 
O12W O Uiso 0.6073(13) 0.5570(11) 0.9269(10) 0.300 0.093(4) . . 
O13W O Uiso 0.5046(17) 0.5776(13) 0.9176(12) 0.250 0.085(5) . . 
H2 H Uiso 0.62650 0.89520 0.53270 1.000 0.0300 calc R 
H3 H Uiso 0.66170 1.11320 0.62620 1.000 0.0350 calc R 
H5 H Uiso 0.43070 1.07400 0.90860 1.000 0.0380 calc R 
H6 H Uiso 0.39420 0.85500 0.81460 1.000 0.0320 calc R 
H21 H Uiso 0.14490 0.71140 0.64620 1.000 0.0250 calc R 
H31 H Uiso -0.10870 0.66170 0.53150 1.000 0.0250 calc R 
H41 H Uiso 0.62180 1.29540 0.80030 1.000 0.0580 . R 
H42 H Uiso 0.53900 1.27980 0.90550 1.000 0.0580 . R 
H51 H Uiso 0.11410 0.52340 0.22580 1.000 0.0300 calc R 
H61 H Uiso 0.36790 0.57380 0.34040 1.000 0.0300 calc R 
H411 H Uiso -0.17840 0.60560 0.25220 1.000 0.0280 . R 
H412 H Uiso -0.18840 0.47660 0.23620 1.000 0.0280 . R 
H413 H Uiso -0.25440 0.55660 0.33820 1.000 0.0280 . R 
H4A H Uiso 0.00860 1.11170 0.30790 1.000 0.0270 calc R 
H6A H Uiso 0.21290 0.94580 0.00000 1.000 0.0270 calc R 
H12A H Uiso 0.00650 0.61790 0.02710 1.000 0.0600 . R 
H11W H Uiso 0.50220 0.56320 0.82290 0.450 0.1090 . . 
H12W H Uiso 0.54540 0.46370 0.85360 0.450 0.1090 . . 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_23 
_atom_site_aniso_U_13 
_atom_site_aniso_U_12 
S1 0.0157(2) 0.0206(3) 0.0252(3) 0.0062(2) 0.0037(2) 0.0035(2) 
O1 0.0168(6) 0.0302(8) 0.0335(8) 0.0050(6) 0.0068(5) 0.0051(5) 
O11 0.0269(7) 0.0248(7) 0.0312(7) 0.0125(6) 0.0019(6) 0.0037(6) 
N4 0.0642(13) 0.0222(10) 0.0534(12) 0.0079(9) 0.0058(10) 0.0038(9) 
N41 0.0218(8) 0.0254(9) 0.0227(8) 0.0097(7) 0.0038(6) 0.0026(6) 
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C1 0.0167(8) 0.0216(10) 0.0233(10) 0.0068(8) 0.0012(7) 0.0020(7) 
C2 0.0226(9) 0.0287(11) 0.0231(10) 0.0097(8) 0.0024(8) 0.0014(8) 
C3 0.0312(10) 0.0269(11) 0.0319(11) 0.0160(9) -0.0003(9) -0.0018(8) 
C4 0.0298(10) 0.0230(11) 0.0385(12) 0.0079(9) -0.0037(9) 0.0032(8) 
C5 0.0324(11) 0.0271(11) 0.0310(11) 0.0039(9) 0.0094(9) 0.0038(9) 
C6 0.0233(9) 0.0260(11) 0.0288(11) 0.0098(8) 0.0081(8) 0.0007(8) 
C11 0.0171(8) 0.0156(9) 0.0255(10) 0.0066(7) 0.0034(7) 0.0019(7) 
C21 0.0221(9) 0.0208(10) 0.0188(9) 0.0045(7) 0.0049(7) 0.0042(7) 
C31 0.0169(8) 0.0205(10) 0.0253(10) 0.0076(8) 0.0090(7) 0.0046(7) 
C41 0.0187(9) 0.0145(9) 0.0240(10) 0.0081(7) 0.0021(7) 0.0010(7) 
C51 0.0264(10) 0.0258(10) 0.0196(10) 0.0045(8) 0.0047(8) 0.0036(8) 
C61 0.0206(9) 0.0270(11) 0.0262(10) 0.0065(8) 0.0085(8) 0.0061(8) 
O2A 0.0528(9) 0.0214(8) 0.0318(8) 0.0100(6) 0.0153(7) -0.0007(6) 
O11A 0.0496(9) 0.0257(8) 0.0265(8) 0.0058(6) 0.0149(7) 0.0000(6) 
O12A 0.0684(10) 0.0193(8) 0.0290(8) 0.0058(6) 0.0197(7) -0.0002(7) 
O31A 0.0851(13) 0.0290(9) 0.0601(11) 0.0225(8) 0.0491(10) 0.0143(8) 
O32A 0.0709(11) 0.0315(9) 0.0438(9) 0.0082(7) 0.0351(8) 0.0115(8) 
O51A 0.0476(9) 0.0191(8) 0.0382(8) 0.0065(6) 0.0123(7) 0.0083(6) 
O52A 0.0463(8) 0.0259(8) 0.0335(8) 0.0143(6) 0.0149(7) 0.0042(6) 
N3A 0.0343(9) 0.0272(10) 0.0326(10) 0.0130(8) 0.0139(8) 0.0094(7) 
N5A 0.0292(8) 0.0224(9) 0.0246(9) 0.0100(7) 0.0036(7) 0.0052(7) 
C1A 0.0256(9) 0.0205(10) 0.0179(9) 0.0057(7) 0.0001(7) 0.0018(7) 
C2A 0.0257(9) 0.0214(10) 0.0226(10) 0.0103(8) 0.0016(8) 0.0030(8) 
C3A 0.0232(9) 0.0243(10) 0.0218(10) 0.0111(8) 0.0050(7) 0.0054(8) 
C4A 0.0250(9) 0.0213(10) 0.0225(10) 0.0064(8) 0.0036(8) 0.0087(8) 
C5A 0.0227(9) 0.0174(9) 0.0234(10) 0.0084(7) -0.0007(7) 0.0021(7) 
C6A 0.0237(9) 0.0236(10) 0.0197(9) 0.0094(8) 0.0025(7) 0.0024(8) 
C11A 0.0313(10) 0.0214(10) 0.0211(10) 0.0066(8) 0.0027(8) -0.0001(8) 
O11W 0.099(5) 0.066(4) 0.093(5) 0.064(4) 0.046(5) 0.037(4) 
  
_geom_special_details 
; 
 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 
 distances, angles and torsion angles 
; 
  
loop_ 
_geom_bond_atom_site_label_1 
_geom_bond_atom_site_label_2 
_geom_bond_distance 
_geom_bond_site_symmetry_1 
_geom_bond_site_symmetry_2 
_geom_bond_publ_flag 
 S1      O1       1.4417(13)                     .       .                   no 
 S1      O11      1.4405(14)                     .       .                   no 
 S1      C1         1.740(2)                     .       .                   no 
 S1      C11      1.7768(17)                     .       .                   no 
 O2A     C2A        1.283(3)                     .       .                   no 
 O11A    C11A       1.224(2)                     .       .                   no 
 O12A    C11A       1.306(3)                     .       .                   no 
 O31A    N3A        1.216(3)                     .       .                   no 
 O32A    N3A        1.224(2)                     .       .                   no 
 O51A    N5A        1.227(2)                     .       .                   no 
 O52A    N5A        1.229(2)                     .       .                   no 
 O11W    H12W         0.8300                     .       .                   no 
 O11W    H11W         0.8900                     .       .                   no 
 N4      C4         1.367(3)                     .       .                   no 
 N41     C41        1.475(2)                     .       .                   no 
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 N4      H41          0.8600                     .       .                   no 
 N4      H42          0.8600                     .       .                   no 
 N41     H412         0.9200                     .       .                   no 
 N41     H413         0.8200                     .       .                   no 
 N41     H411         0.8800                     .       .                   no 
 N3A     C3A        1.459(2)                     .       .                   no 
 N5A     C5A        1.451(3)                     .       .                   no 
 C1      C2         1.394(3)                     .       .                   no 
 C1      C6         1.396(3)                     .       .                   no 
 C2      C3         1.374(3)                     .       .                   no 
 C3      C4         1.402(3)                     .       .                   no 
 C4      C5         1.397(3)                     .       .                   no 
 C5      C6         1.383(3)                     .       .                   no 
 C11     C21        1.386(2)                     .       .                   no 
 C11     C61        1.382(3)                     .       .                   no 
 C21     C31        1.383(2)                     .       .                   no 
 C31     C41        1.377(2)                     .       .                   no 
 C41     C51        1.383(2)                     .       .                   no 
 C51     C61        1.383(2)                     .       .                   no 
 C2      H2           0.9300                     .       .                   no 
 C3      H3           0.9300                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 
 C6      H6           0.9300                     .       .                   no 
 C21     H21          0.9300                     .       .                   no 
 C31     H31          0.9300                     .       .                   no 
 C51     H51          0.9300                     .       .                   no 
 C61     H61          0.9300                     .       .                   no 
 C1A     C11A       1.490(3)                     .       .                   no 
 C1A     C6A        1.371(3)                     .       .                   no 
 C1A     C2A        1.447(3)                     .       .                   no 
 C2A     C3A        1.433(3)                     .       .                   no 
 C3A     C4A        1.372(3)                     .       .                   no 
 C4A     C5A        1.377(3)                     .       .                   no 
 C5A     C6A        1.389(3)                     .       .                   no 
 C4A     H4A          0.9300                     .       .                   no 
 C6A     H6A          0.9300                     .       .                   no 
  
loop_ 
_geom_angle_atom_site_label_1 
_geom_angle_atom_site_label_2 
_geom_angle_atom_site_label_3 
_geom_angle 
_geom_angle_site_symmetry_1 
_geom_angle_site_symmetry_2 
_geom_angle_site_symmetry_3 
_geom_angle_publ_flag 
 O1      S1      O11       119.26(8)             .       .       .           no 
 O1      S1      C1        109.02(8)             .       .       .           no 
 O1      S1      C11       107.15(8)             .       .       .           no 
 O11     S1      C1        108.36(8)             .       .       .           no 
 O11     S1      C11       107.02(8)             .       .       .           no 
 C1      S1      C11       105.14(9)             .       .       .           no 
 C11A    O12A    H12A         101.00             .       .       .           no 
 H11W    O11W    H12W         108.00             .       .       .           no 
 C4      N4      H41          120.00             .       .       .           no 
 H41     N4      H42          120.00             .       .       .           no 
 C4      N4      H42          120.00             .       .       .           no 
 C41     N41     H411         109.00             .       .       .           no 
 C41     N41     H412         110.00             .       .       .           no 
 H411    N41     H412         103.00             .       .       .           no 
 C41     N41     H413         109.00             .       .       .           no 
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 H411    N41     H413         116.00             .       .       .           no 
 H412    N41     H413         108.00             .       .       .           no 
 O31A    N3A     C3A      119.83(17)             .       .       .           no 
 O32A    N3A     C3A      118.21(18)             .       .       .           no 
 O31A    N3A     O32A     121.96(18)             .       .       .           no 
 O51A    N5A     O52A     122.81(18)             .       .       .           no 
 O51A    N5A     C5A      118.74(15)             .       .       .           no 
 O52A    N5A     C5A      118.45(16)             .       .       .           no 
 S1      C1      C6       119.77(15)             .       .       .           no 
 S1      C1      C2       120.30(14)             .       .       .           no 
 C2      C1      C6       119.90(18)             .       .       .           no 
 C1      C2      C3       120.13(17)             .       .       .           no 
 C2      C3      C4       120.71(19)             .       .       .           no 
 N4      C4      C5       120.24(19)             .       .       .           no 
 N4      C4      C3         121.0(2)             .       .       .           no 
 C3      C4      C5         118.7(2)             .       .       .           no 
 C4      C5      C6       120.81(19)             .       .       .           no 
 C1      C6      C5       119.70(19)             .       .       .           no 
 S1      C11     C61      119.49(13)             .       .       .           no 
 S1      C11     C21      119.32(13)             .       .       .           no 
 C21     C11     C61      121.18(16)             .       .       .           no 
 C11     C21     C31      119.45(16)             .       .       .           no 
 C21     C31     C41      118.95(16)             .       .       .           no 
 N41     C41     C51      118.14(15)             .       .       .           no 
 C31     C41     C51      122.02(16)             .       .       .           no 
 N41     C41     C31      119.85(15)             .       .       .           no 
 C41     C51     C61      118.95(17)             .       .       .           no 
 C11     C61     C51      119.45(16)             .       .       .           no 
 C1      C2      H2           120.00             .       .       .           no 
 C3      C2      H2           120.00             .       .       .           no 
 C2      C3      H3           120.00             .       .       .           no 
 C4      C3      H3           120.00             .       .       .           no 
 C4      C5      H5           120.00             .       .       .           no 
 C6      C5      H5           120.00             .       .       .           no 
 C5      C6      H6           120.00             .       .       .           no 
 C1      C6      H6           120.00             .       .       .           no 
 C31     C21     H21          120.00             .       .       .           no 
 C11     C21     H21          120.00             .       .       .           no 
 C41     C31     H31          121.00             .       .       .           no 
 C21     C31     H31          121.00             .       .       .           no 
 C41     C51     H51          121.00             .       .       .           no 
 C61     C51     H51          121.00             .       .       .           no 
 C11     C61     H61          120.00             .       .       .           no 
 C51     C61     H61          120.00             .       .       .           no 
 C2A     C1A     C11A     119.56(18)             .       .       .           no 
 C6A     C1A     C11A     118.44(16)             .       .       .           no 
 C2A     C1A     C6A      122.00(17)             .       .       .           no 
 C1A     C2A     C3A      114.91(17)             .       .       .           no 
 O2A     C2A     C3A      124.77(16)             .       .       .           no 
 O2A     C2A     C1A      120.32(17)             .       .       .           no 
 N3A     C3A     C2A      121.31(17)             .       .       .           no 
 C2A     C3A     C4A      122.24(16)             .       .       .           no 
 N3A     C3A     C4A      116.45(16)             .       .       .           no 
 C3A     C4A     C5A      120.06(17)             .       .       .           no 
 N5A     C5A     C6A      119.98(16)             .       .       .           no 
 N5A     C5A     C4A      118.97(17)             .       .       .           no 
 C4A     C5A     C6A      121.05(19)             .       .       .           no 
 C1A     C6A     C5A      119.71(17)             .       .       .           no 
 O12A    C11A    C1A      116.34(16)             .       .       .           no 
 O11A    C11A    O12A     120.25(18)             .       .       .           no 
 O11A    C11A    C1A      123.41(19)             .       .       .           no 
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 C3A     C4A     H4A          120.00             .       .       .           no 
 C5A     C4A     H4A          120.00             .       .       .           no 
 C1A     C6A     H6A          120.00             .       .       .           no 
 C5A     C6A     H6A          120.00             .       .       .           no 
  
loop_ 
_geom_torsion_atom_site_label_1 
_geom_torsion_atom_site_label_2 
_geom_torsion_atom_site_label_3 
_geom_torsion_atom_site_label_4 
_geom_torsion 
_geom_torsion_site_symmetry_1 
_geom_torsion_site_symmetry_2 
_geom_torsion_site_symmetry_3 
_geom_torsion_site_symmetry_4 
_geom_torsion_publ_flag 
 O1      S1      C1      C2        25.65(17)     .       .       .       .   no 
 O1      S1      C1      C6      -156.45(14)     .       .       .       .   no 
 O11     S1      C1      C2       156.88(14)     .       .       .       .   no 
 O11     S1      C1      C6       -25.21(16)     .       .       .       .   no 
 C11     S1      C1      C2       -88.96(15)     .       .       .       .   no 
 C11     S1      C1      C6        88.95(15)     .       .       .       .   no 
 O1      S1      C11     C21     -178.75(16)     .       .       .       .   no 
 O1      S1      C11     C61        2.24(19)     .       .       .       .   no 
 O11     S1      C11     C21       52.25(18)     .       .       .       .   no 
 O11     S1      C11     C61     -126.76(17)     .       .       .       .   no 
 C1      S1      C11     C21      -62.84(18)     .       .       .       .   no 
 C1      S1      C11     C61      118.15(17)     .       .       .       .   no 
 O32A    N3A     C3A     C2A     -177.27(17)     .       .       .       .   no 
 O32A    N3A     C3A     C4A          3.3(2)     .       .       .       .   no 
 O31A    N3A     C3A     C2A          2.3(3)     .       .       .       .   no 
 O31A    N3A     C3A     C4A     -177.22(17)     .       .       .       .   no 
 O52A    N5A     C5A     C4A      178.84(16)     .       .       .       .   no 
 O51A    N5A     C5A     C4A         -1.9(2)     .       .       .       .   no 
 O51A    N5A     C5A     C6A      177.97(16)     .       .       .       .   no 
 O52A    N5A     C5A     C6A         -1.3(2)     .       .       .       .   no 
 S1      C1      C2      C3       177.84(14)     .       .       .       .   no 
 C6      C1      C2      C3          -0.1(3)     .       .       .       .   no 
 C2      C1      C6      C5          -0.1(3)     .       .       .       .   no 
 S1      C1      C6      C5      -177.99(14)     .       .       .       .   no 
 C1      C2      C3      C4          -0.2(3)     .       .       .       .   no 
 C2      C3      C4      N4       178.37(17)     .       .       .       .   no 
 C2      C3      C4      C5           0.5(3)     .       .       .       .   no 
 N4      C4      C5      C6      -178.53(17)     .       .       .       .   no 
 C3      C4      C5      C6          -0.7(3)     .       .       .       .   no 
 C4      C5      C6      C1           0.4(3)     .       .       .       .   no 
 S1      C11     C21     C31      179.78(15)     .       .       .       .   no 
 C61     C11     C21     C31         -1.2(3)     .       .       .       .   no 
 C21     C11     C61     C51          1.1(3)     .       .       .       .   no 
 S1      C11     C61     C51     -179.93(17)     .       .       .       .   no 
 C11     C21     C31     C41          0.5(3)     .       .       .       .   no 
 C21     C31     C41     N41     -179.92(18)     .       .       .       .   no 
 C21     C31     C41     C51          0.3(3)     .       .       .       .   no 
 C31     C41     C51     C61         -0.5(3)     .       .       .       .   no 
 N41     C41     C51     C61      179.77(18)     .       .       .       .   no 
 C41     C51     C61     C11         -0.2(3)     .       .       .       .   no 
 C6A     C1A     C2A     O2A      177.91(17)     .       .       .       .   no 
 C6A     C1A     C2A     C3A         -1.8(2)     .       .       .       .   no 
 C11A    C1A     C2A     O2A         -2.5(3)     .       .       .       .   no 
 C11A    C1A     C2A     C3A      177.78(15)     .       .       .       .   no 
 C2A     C1A     C6A     C5A          0.3(3)     .       .       .       .   no 
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 C11A    C1A     C6A     C5A     -179.30(16)     .       .       .       .   no 
 C2A     C1A     C11A    O11A     177.35(17)     .       .       .       .   no 
 C2A     C1A     C11A    O12A        -1.9(2)     .       .       .       .   no 
 C6A     C1A     C11A    O11A        -3.1(3)     .       .       .       .   no 
 C6A     C1A     C11A    O12A     177.67(16)     .       .       .       .   no 
 O2A     C2A     C3A     N3A          2.7(3)     .       .       .       .   no 
 O2A     C2A     C3A     C4A     -177.82(17)     .       .       .       .   no 
 C1A     C2A     C3A     N3A     -177.60(15)     .       .       .       .   no 
 C1A     C2A     C3A     C4A          1.9(2)     .       .       .       .   no 
 N3A     C3A     C4A     C5A      179.07(16)     .       .       .       .   no 
 C2A     C3A     C4A     C5A         -0.4(3)     .       .       .       .   no 
 C3A     C4A     C5A     N5A      178.58(16)     .       .       .       .   no 
 C3A     C4A     C5A     C6A         -1.3(3)     .       .       .       .   no 
 N5A     C5A     C6A     C1A     -178.51(16)     .       .       .       .   no 
 C4A     C5A     C6A     C1A          1.3(3)     .       .       .       .   no 
  
loop_ 
_geom_hbond_atom_site_label_D 
_geom_hbond_atom_site_label_H 
_geom_hbond_atom_site_label_A 
_geom_hbond_distance_DH 
_geom_hbond_distance_HA 
_geom_hbond_distance_DA 
_geom_hbond_angle_DHA 
_geom_hbond_site_symmetry_A 
_geom_hbond_publ_flag 
# 
#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N41     H411    O2A         0.88     1.96   2.781(2)     155     .   yes 
N41     H411    O31A        0.88     2.33   2.845(2)     117     .   no 
N41     H412    O11A        0.92     2.07   2.977(2)     172   2_565 yes 
N41     H412    O12A        0.92     2.56   3.223(2)     129   2_565 yes 
N41     H413    O1          0.82     2.38   3.139(2)     153   1_455 yes 
N41     H413    O11         0.82     2.43   2.962(2)     124   2_566 no 
O12A    H12A    O2A         0.83     1.64   2.454(2)     168     .   yes 
O11W    H11W    O11         0.89     2.12   3.012(8)     174     .   yes 
O11W    H12W    N4          0.83     2.45   3.242(8)     161   1_545 yes 
C2      H2      O31A        0.93     2.55   3.464(2)     166   1_655 no 
C4A     H4A     O32A        0.93     2.33   2.653(2)     100     .   no 
C5      H5      O52A        0.93     2.42   3.329(2)     164   1_556 no 
C6      H6      O11A        0.93     2.44   3.354(3)     166   1_556 no 
C31     H31     O1          0.93     2.40   3.222(2)     147   1_455 no 
C51     H51     O12A        0.93     2.43   3.262(2)     149   2_565 no 
C61     H61     O1          0.93     2.50   2.888(2)     106     .   no 
 # END of data for (1) 
  
#------------------------------------------------------------------------- 
 # Reference: Smith & Wermuth (2013). J. Chem. Crystallogr. 
 # Compound 2 
 # CCDC 932164 
 #------------------------------------------------------------------------- 
data_(2) 
  
_audit_creation_method            SHELXL97 
_chemical_name_systematic 
; 
bis(4-aminophenyl)sulfone--5-nitrobenzene-1,3-dicarboxylic acid (1/1) 
; 
_chemical_name_common    'dapsone--5-nitroisophthalic acid (1/1)' 
_chemical_melting_point_lt      493  
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_chemical_melting_point_gt      491  
_chemical_formula_moiety   'C12 H12 N2 O2 S, C8 H5 N1 O6' 
_chemical_formula_sum      'C20 H17 N3 O8 S' 
_chemical_formula_weight          459.44 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'C'  'C'   0.0033   0.0016 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'H'  'H'   0.0000   0.0000 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'O'  'O'   0.0106   0.0060 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'S'  'S'   0.1246   0.1234 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
  
_symmetry_cell_setting         'orthorhombic' 
_symmetry_space_group_name_H-M    'P b c n' 
_symmetry_space_group_name_Hall    '-P 2n 2ab' 
  
loop_ 
_symmetry_equiv_pos_site_id 
_symmetry_equiv_pos_as_xyz 
   1 x,y,z 
   2 1/2-x,1/2-y,1/2+z 
   3 1/2+x,1/2-y,-z 
   4 -x,y,1/2-z 
   5 -x,-y,-z 
   6 1/2+x,1/2+y,1/2-z 
   7 1/2-x,1/2+y,z 
   8 x,-y,1/2+z 
  
_cell_length_a                    20.2662(6) 
_cell_length_b                    12.7161(4) 
_cell_length_c                    15.9423(5) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 90.00 
_cell_volume                      4108.4(2) 
_cell_formula_units_Z             8 
_cell_measurement_temperature     297(1) 
_cell_measurement_reflns_used     4951 
_cell_measurement_theta_min       3.20 
_cell_measurement_theta_max       28.78  
_exptl_crystal_description        'plate' 
_exptl_crystal_colour             'yellow' 
_exptl_crystal_size_max           0.40 
_exptl_crystal_size_mid           0.35 
_exptl_crystal_size_min           0.10 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.486 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              1904 
_exptl_absorpt_coefficient_mu     0.212 
_exptl_absorpt_correction_type    'multi-scan' 
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_exptl_absorpt_correction_T_min   0.967 
_exptl_absorpt_correction_T_max   0.990 
_exptl_absorpt_process_details     
'CrysAlis PRO (Agilent, 2010)' 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       297(1) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'Enhance (Mo) X-ray source' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type    
'Oxford Diffraction Gemini-S Ultra CCD-detector diffractometer' 
_diffrn_measurement_method        '\w scans' 
_diffrn_detector_area_resol_mean  16.077 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  . 
_diffrn_standards_interval_time   . 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             13099 
_diffrn_reflns_av_R_equivalents   0.0307 
_diffrn_reflns_av_sigmaI/netI     0.0350 
_diffrn_reflns_limit_h_min        -24 
_diffrn_reflns_limit_h_max        15 
_diffrn_reflns_limit_k_min        -8 
_diffrn_reflns_limit_k_max        15 
_diffrn_reflns_limit_l_min        -19 
_diffrn_reflns_limit_l_max        17 
_diffrn_reflns_theta_min          3.30 
_diffrn_reflns_theta_max          26.00 
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.998 
 
_reflns_number_total              4029 
_reflns_number_gt                 2735 
_reflns_threshold_expression     'I >2\s(I)' 
  
_computing_data_collection   'CrysAlis PRO ' 
_computing_cell_refinement   'CrysAlis PRO ' 
_computing_data_reduction      'CrysAlis PRO' 
_computing_structure_solution     'SIR92 (Altomare et al., 1993)' 
_computing_structure_refinement    
'SHELXL97 (Sheldrick, 2008) within WinGX (Farrugia, 2012)' 
_computing_molecular_graphics     'PLATON (Spek, 2009)' 
_computing_publication_material   'PLATON ' 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and 
 goodness of fit S are based on F^2^, conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections for refinement.  R-factors based 
 on F^2^ are statistically about twice as large as those based on F, and R- 
 factors based on ALL data will be even larger. 
; 
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_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc w=1/[\s^2^(Fo^2^)+(0.0387P)^2^+3.2135P] where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     constr 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          4029 
_refine_ls_number_parameters      313 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0878 
_refine_ls_R_factor_gt            0.0554 
_refine_ls_wR_factor_ref          0.1384 
_refine_ls_wR_factor_gt           0.1302 
_refine_ls_goodness_of_fit_ref    1.160 
_refine_ls_restrained_S_all       1.160 
_refine_ls_shift/su_max           0.001 
_refine_ls_shift/su_mean          0.000 
_refine_diff_density_max    0.271 
_refine_diff_density_min   -0.270 
_refine_diff_density_rms    0.041 
  
loop_ 
_atom_site_label 
_atom_site_type_symbol 
_atom_site_thermal_displace_type 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_occupancy 
_atom_site_U_iso_or_equiv 
_atom_site_calc_flag 
_atom_site_refinement_flags 
S1 S Uani 0.73131(4) 0.28911(7) 0.30968(5) 1.000 0.0499(3) . . 
O1 O Uani 0.76424(11) 0.3630(2) 0.36349(15) 1.000 0.0659(9) . . 
O11 O Uani 0.75529(11) 0.18236(19) 0.30766(14) 1.000 0.0616(8) . . 
N4 N Uani 0.73596(17) 0.4440(3) -0.0379(2) 1.000 0.0800(14) . . 
N41 N Uani 0.44664(12) 0.2772(2) 0.39938(16) 1.000 0.0519(9) . . 
C1 C Uani 0.73260(14) 0.3371(2) 0.20758(18) 1.000 0.0436(10) . . 
C2 C Uani 0.74277(16) 0.4426(3) 0.1904(2) 1.000 0.0560(12) . . 
C3 C Uani 0.74375(18) 0.4767(3) 0.1091(2) 1.000 0.0630(14) . . 
C4 C Uani 0.73454(16) 0.4080(3) 0.0417(2) 1.000 0.0520(12) . . 
C5 C Uani 0.72363(17) 0.3030(3) 0.0599(2) 1.000 0.0562(11) . . 
C6 C Uani 0.72220(17) 0.2682(3) 0.1416(2) 1.000 0.0510(11) . . 
C11 C Uani 0.64751(15) 0.2845(2) 0.33874(18) 1.000 0.0435(10) . . 
C21 C Uani 0.61340(18) 0.1916(3) 0.3336(2) 1.000 0.0647(14) . . 
C31 C Uani 0.54708(18) 0.1900(3) 0.3529(2) 1.000 0.0657(14) . . 
C41 C Uani 0.51468(15) 0.2799(3) 0.37735(18) 1.000 0.0435(10) . . 
C51 C Uani 0.54966(16) 0.3719(3) 0.3844(2) 1.000 0.0577(12) . . 
C61 C Uani 0.61592(16) 0.3749(3) 0.3646(2) 1.000 0.0580(14) . . 
O11A O Uani 0.42930(13) 0.2859(2) 0.56502(14) 1.000 0.0681(10) . . 
O12A O Uani 0.42315(14) 0.1113(2) 0.57275(15) 1.000 0.0756(11) . . 
O31A O Uani 0.40482(12) -0.05311(19) 0.85577(15) 1.000 0.0664(10) . . 
O32A O Uani 0.41128(13) 0.0519(2) 0.96756(14) 1.000 0.0734(10) . . 
O51A O Uani 0.40576(18) 0.4313(2) 0.93321(17) 1.000 0.1016(13) . . 
O52A O Uani 0.41727(15) 0.4989(2) 0.81179(18) 1.000 0.0805(11) . . 
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N5A N Uani 0.41164(15) 0.4229(2) 0.8580(2) 1.000 0.0613(12) . . 
C1A C Uani 0.41692(13) 0.2108(3) 0.69816(19) 1.000 0.0439(10) . . 
C2A C Uani 0.41338(14) 0.1224(2) 0.74867(19) 1.000 0.0444(10) . . 
C3A C Uani 0.40932(14) 0.1319(3) 0.83519(19) 1.000 0.0440(10) . . 
C4A C Uani 0.40812(14) 0.2307(3) 0.87193(19) 1.000 0.0456(10) . . 
C5A C Uani 0.41103(14) 0.3177(2) 0.82029(19) 1.000 0.0450(10) . . 
C6A C Uani 0.41540(13) 0.3094(3) 0.73373(19) 1.000 0.0439(10) . . 
C11A C Uani 0.42298(15) 0.1973(3) 0.6048(2) 1.000 0.0507(13) . . 
C31A C Uani 0.40810(15) 0.0336(3) 0.8863(2) 1.000 0.0518(11) . . 
H2 H Uiso 0.74890 0.49010 0.23400 1.000 0.0670 calc R 
H3 H Uiso 0.75080 0.54770 0.09830 1.000 0.0750 calc R 
H5 H Uiso 0.71720 0.25540 0.01640 1.000 0.0670 calc R 
H6 H Uiso 0.71420 0.19750 0.15270 1.000 0.0610 calc R 
H21 H Uiso 0.63480 0.13030 0.31720 1.000 0.0770 calc R 
H31 H Uiso 0.52390 0.12700 0.34940 1.000 0.0790 calc R 
H41 H Uiso 0.74520 0.50810 -0.04720 1.000 0.0960 . R 
H42 H Uiso 0.73220 0.40610 -0.07720 1.000 0.0960 . R 
H51 H Uiso 0.52850 0.43260 0.40270 1.000 0.0690 calc R 
H61 H Uiso 0.63920 0.43770 0.36870 1.000 0.0700 calc R 
H411 H Uiso 0.42900 0.21900 0.37490 1.000 0.0620 . R 
H412 H Uiso 0.42900 0.33000 0.38290 1.000 0.0620 . R 
H2A H Uiso 0.41370 0.05600 0.72430 1.000 0.0530 calc R 
H4A H Uiso 0.40540 0.23820 0.92990 1.000 0.0550 calc R 
H6A H Uiso 0.41730 0.36930 0.70040 1.000 0.0530 calc R 
H11A H Uiso 0.43490 0.28270 0.50910 1.000 0.1020 . R 
H32A H Uiso 0.40800 -0.00250 0.99210 1.000 0.1100 . R 
  
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_23 
_atom_site_aniso_U_13 
_atom_site_aniso_U_12 
S1 0.0427(4) 0.0655(6) 0.0416(4) -0.0104(4) 0.0037(4) 0.0000(4) 
O1 0.0499(14) 0.0911(18) 0.0567(15) -0.0255(13) -0.0021(12) -0.0065(13) 
O11 0.0585(14) 0.0717(16) 0.0546(14) -0.0007(12) 0.0084(12) 0.0137(12) 
N4 0.113(3) 0.070(2) 0.057(2) 0.0098(16) 0.005(2) -0.005(2) 
N41 0.0462(15) 0.0668(18) 0.0428(15) 0.0058(13) 0.0055(13) -0.0027(14) 
C1 0.0372(16) 0.0491(18) 0.0446(18) -0.0125(14) 0.0061(14) -0.0043(14) 
C2 0.057(2) 0.051(2) 0.060(2) -0.0162(17) 0.0031(18) -0.0113(16) 
C3 0.073(2) 0.045(2) 0.071(3) -0.0035(18) 0.003(2) -0.0124(17) 
C4 0.054(2) 0.050(2) 0.052(2) -0.0001(16) 0.0052(17) 0.0007(16) 
C5 0.071(2) 0.054(2) 0.0436(19) -0.0109(15) 0.0015(17) 0.0002(18) 
C6 0.063(2) 0.0430(18) 0.047(2) -0.0063(15) 0.0058(17) -0.0031(16) 
C11 0.0449(17) 0.0542(19) 0.0315(16) -0.0044(14) 0.0024(13) -0.0014(15) 
C21 0.057(2) 0.054(2) 0.083(3) -0.0177(19) 0.018(2) -0.0019(17) 
C31 0.058(2) 0.058(2) 0.081(3) -0.0105(19) 0.016(2) -0.0148(18) 
C41 0.0442(17) 0.060(2) 0.0264(15) 0.0043(14) 0.0051(13) -0.0017(16) 
C51 0.050(2) 0.057(2) 0.066(2) -0.0067(17) 0.0045(18) 0.0068(17) 
C61 0.049(2) 0.050(2) 0.075(3) -0.0061(18) 0.0026(19) -0.0038(16) 
O11A 0.0789(17) 0.0903(19) 0.0351(13) 0.0085(13) 0.0082(12) 0.0045(15) 
O12A 0.097(2) 0.088(2) 0.0418(14) -0.0203(13) 0.0065(14) -0.0016(16) 
O31A 0.0816(18) 0.0614(16) 0.0561(16) 0.0005(13) 0.0001(13) 0.0101(14) 
O32A 0.105(2) 0.0758(17) 0.0395(14) 0.0091(12) -0.0034(14) -0.0044(16) 
O51A 0.173(3) 0.087(2) 0.0448(17) -0.0189(14) -0.0023(19) 0.022(2) 
O52A 0.106(2) 0.0621(16) 0.0735(19) -0.0068(15) 0.0028(17) -0.0072(16) 
N5A 0.066(2) 0.067(2) 0.051(2) -0.0098(16) -0.0042(16) 0.0045(16) 
C1A 0.0322(14) 0.064(2) 0.0354(17) -0.0060(15) 0.0011(13) 0.0005(15) 
C2A 0.0383(17) 0.0522(19) 0.0426(18) -0.0070(14) 0.0024(14) 0.0034(15) 
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C3A 0.0350(16) 0.063(2) 0.0341(16) -0.0022(14) 0.0004(13) 0.0020(15) 
C4A 0.0398(17) 0.068(2) 0.0290(15) -0.0032(15) 0.0007(14) 0.0015(15) 
C5A 0.0383(16) 0.059(2) 0.0378(18) -0.0085(15) -0.0014(14) 0.0028(14) 
C6A 0.0368(16) 0.0564(19) 0.0385(18) 0.0032(14) 0.0016(14) -0.0002(14) 
C11A 0.0391(17) 0.078(3) 0.0351(18) -0.0036(18) 0.0019(14) 0.0022(17) 
C31A 0.0433(18) 0.068(2) 0.044(2) 0.0002(17) -0.0011(16) 0.0049(17) 
  
_geom_special_details 
; 
 Bond distances, angles etc. have been calculated using the 
 rounded fractional coordinates. All su's are estimated 
 from the variances of the (full) variance-covariance matrix. 
 The cell esds are taken into account in the estimation of 
 distances, angles and torsion angles 
; 
loop_ 
_geom_bond_atom_site_label_1 
_geom_bond_atom_site_label_2 
_geom_bond_distance 
_geom_bond_site_symmetry_1 
_geom_bond_site_symmetry_2 
_geom_bond_publ_flag 
 S1      O1         1.437(3)                     .       .                   no 
 S1      O11        1.442(3)                     .       .                   no 
 S1      C1         1.739(3)                     .       .                   no 
 S1      C11        1.761(3)                     .       .                   no 
 O11A    C11A       1.299(4)                     .       .                   no 
 O12A    C11A       1.207(4)                     .       .                   no 
 O31A    C31A       1.207(4)                     .       .                   no 
 O32A    C31A       1.318(4)                     .       .                   no 
 O51A    N5A        1.210(4)                     .       .                   no 
 O52A    N5A        1.221(4)                     .       .                   no 
 O11A    H11A         0.9000                     .       .                   no 
 O32A    H32A         0.8000                     .       .                   no 
 N4      C4         1.349(5)                     .       .                   no 
 N41     C41        1.423(4)                     .       .                   no 
 N4      H42          0.7900                     .       .                   no 
 N4      H41          0.8500                     .       .                   no 
 N41     H411         0.9100                     .       .                   no 
 N41     H412         0.8000                     .       .                   no 
 N5A     C5A        1.467(4)                     .       .                   no 
 C1      C2         1.385(5)                     .       .                   no 
 C1      C6         1.385(4)                     .       .                   no 
 C2      C3         1.367(5)                     .       .                   no 
 C3      C4         1.397(5)                     .       .                   no 
 C4      C5         1.384(5)                     .       .                   no 
 C5      C6         1.376(5)                     .       .                   no 
 C11     C61        1.379(5)                     .       .                   no 
 C11     C21        1.371(5)                     .       .                   no 
 C21     C31        1.379(5)                     .       .                   no 
 C31     C41        1.375(5)                     .       .                   no 
 C41     C51        1.373(5)                     .       .                   no 
 C51     C61        1.380(5)                     .       .                   no 
 C2      H2           0.9300                     .       .                   no 
 C3      H3           0.9300                     .       .                   no 
 C5      H5           0.9300                     .       .                   no 
 C6      H6           0.9300                     .       .                   no 
 C21     H21          0.9300                     .       .                   no 
 C31     H31          0.9300                     .       .                   no 
 C51     H51          0.9300                     .       .                   no 
 C61     H61          0.9300                     .       .                   no 
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 C1A     C2A        1.385(4)                     .       .                   no 
 C1A     C11A       1.503(4)                     .       .                   no 
 C1A     C6A        1.376(5)                     .       .                   no 
 C2A     C3A        1.387(4)                     .       .                   no 
 C3A     C4A        1.386(5)                     .       .                   no 
 C3A     C31A       1.492(5)                     .       .                   no 
 C4A     C5A        1.380(4)                     .       .                   no 
 C5A     C6A        1.387(4)                     .       .                   no 
 C2A     H2A          0.9300                     .       .                   no 
 C4A     H4A          0.9300                     .       .                   no 
 C6A     H6A          0.9300                     .       .                   no 
  
loop_ 
_geom_angle_atom_site_label_1 
_geom_angle_atom_site_label_2 
_geom_angle_atom_site_label_3 
_geom_angle 
_geom_angle_site_symmetry_1 
_geom_angle_site_symmetry_2 
_geom_angle_site_symmetry_3 
_geom_angle_publ_flag 
 O1      S1      O11      118.19(14)             .       .       .           no 
 O1      S1      C1       108.81(14)             .       .       .           no 
 O1      S1      C11      108.22(14)             .       .       .           no 
 O11     S1      C1       107.72(13)             .       .       .           no 
 O11     S1      C11      107.43(13)             .       .       .           no 
 C1      S1      C11      105.81(14)             .       .       .           no 
 C11A    O11A    H11A         117.00             .       .       .           no 
 C31A    O32A    H32A         109.00             .       .       .           no 
 C4      N4      H41          120.00             .       .       .           no 
 C4      N4      H42          122.00             .       .       .           no 
 H41     N4      H42          118.00             .       .       .           no 
 C41     N41     H412         109.00             .       .       .           no 
 H411    N41     H412         111.00             .       .       .           no 
 C41     N41     H411         107.00             .       .       .           no 
 O51A    N5A     O52A       122.5(3)             .       .       .           no 
 O51A    N5A     C5A        119.1(3)             .       .       .           no 
 O52A    N5A     C5A        118.4(3)             .       .       .           no 
 S1      C1      C2         121.8(2)             .       .       .           no 
 C2      C1      C6         119.0(3)             .       .       .           no 
 S1      C1      C6         119.1(2)             .       .       .           no 
 C1      C2      C3         119.8(3)             .       .       .           no 
 C2      C3      C4         121.9(3)             .       .       .           no 
 N4      C4      C5         121.9(3)             .       .       .           no 
 C3      C4      C5         117.6(3)             .       .       .           no 
 N4      C4      C3         120.6(3)             .       .       .           no 
 C4      C5      C6         120.8(3)             .       .       .           no 
 C1      C6      C5         120.8(3)             .       .       .           no 
 S1      C11     C21        119.9(2)             .       .       .           no 
 C21     C11     C61        120.1(3)             .       .       .           no 
 S1      C11     C61        119.9(2)             .       .       .           no 
 C11     C21     C31        119.4(3)             .       .       .           no 
 C21     C31     C41        121.1(3)             .       .       .           no 
 N41     C41     C51        120.1(3)             .       .       .           no 
 N41     C41     C31        120.8(3)             .       .       .           no 
 C31     C41     C51        119.0(3)             .       .       .           no 
 C41     C51     C61        120.5(3)             .       .       .           no 
 C11     C61     C51        119.8(3)             .       .       .           no 
 C1      C2      H2           120.00             .       .       .           no 
 C3      C2      H2           120.00             .       .       .           no 
 C4      C3      H3           119.00             .       .       .           no 
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 C2      C3      H3           119.00             .       .       .           no 
 C6      C5      H5           120.00             .       .       .           no 
 C4      C5      H5           120.00             .       .       .           no 
 C5      C6      H6           120.00             .       .       .           no 
 C1      C6      H6           120.00             .       .       .           no 
 C31     C21     H21          120.00             .       .       .           no 
 C11     C21     H21          120.00             .       .       .           no 
 C41     C31     H31          119.00             .       .       .           no 
 C21     C31     H31          119.00             .       .       .           no 
 C61     C51     H51          120.00             .       .       .           no 
 C41     C51     H51          120.00             .       .       .           no 
 C51     C61     H61          120.00             .       .       .           no 
 C11     C61     H61          120.00             .       .       .           no 
 C6A     C1A     C11A       120.9(3)             .       .       .           no 
 C2A     C1A     C6A        119.9(3)             .       .       .           no 
 C2A     C1A     C11A       119.2(3)             .       .       .           no 
 C1A     C2A     C3A        120.7(3)             .       .       .           no 
 C4A     C3A     C31A       121.9(3)             .       .       .           no 
 C2A     C3A     C31A       118.1(3)             .       .       .           no 
 C2A     C3A     C4A        120.0(3)             .       .       .           no 
 C3A     C4A     C5A        118.3(3)             .       .       .           no 
 C4A     C5A     C6A        122.4(3)             .       .       .           no 
 N5A     C5A     C4A        119.1(3)             .       .       .           no 
 N5A     C5A     C6A        118.5(3)             .       .       .           no 
 C1A     C6A     C5A        118.7(3)             .       .       .           no 
 O11A    C11A    C1A        113.1(3)             .       .       .           no 
 O12A    C11A    C1A        121.5(3)             .       .       .           no 
 O11A    C11A    O12A       125.4(3)             .       .       .           no 
 O32A    C31A    C3A        112.8(3)             .       .       .           no 
 O31A    C31A    O32A       124.1(3)             .       .       .           no 
 O31A    C31A    C3A        123.1(3)             .       .       .           no 
 C1A     C2A     H2A          120.00             .       .       .           no 
 C3A     C2A     H2A          120.00             .       .       .           no 
 C3A     C4A     H4A          121.00             .       .       .           no 
 C5A     C4A     H4A          121.00             .       .       .           no 
 C1A     C6A     H6A          121.00             .       .       .           no 
 C5A     C6A     H6A          121.00             .       .       .           no 
  
loop_ 
_geom_torsion_atom_site_label_1 
_geom_torsion_atom_site_label_2 
_geom_torsion_atom_site_label_3 
_geom_torsion_atom_site_label_4 
_geom_torsion 
_geom_torsion_site_symmetry_1 
_geom_torsion_site_symmetry_2 
_geom_torsion_site_symmetry_3 
_geom_torsion_site_symmetry_4 
_geom_torsion_publ_flag 
 O1      S1      C1      C2         -20.2(3)     .       .       .       .   no 
 O1      S1      C1      C6         160.8(2)     .       .       .       .   no 
 O11     S1      C1      C2        -149.4(3)     .       .       .       .   no 
 O11     S1      C1      C6          31.5(3)     .       .       .       .   no 
 C11     S1      C1      C2          95.9(3)     .       .       .       .   no 
 C11     S1      C1      C6         -83.1(3)     .       .       .       .   no 
 O1      S1      C11     C21       -145.4(3)     .       .       .       .   no 
 O1      S1      C11     C61         36.3(3)     .       .       .       .   no 
 O11     S1      C11     C21        -16.7(3)     .       .       .       .   no 
 O11     S1      C11     C61        164.9(2)     .       .       .       .   no 
 C1      S1      C11     C21         98.1(3)     .       .       .       .   no 
 C1      S1      C11     C61        -80.2(3)     .       .       .       .   no 
 33 
 O52A    N5A     C5A     C4A        176.7(3)     .       .       .       .   no 
 O52A    N5A     C5A     C6A         -1.4(4)     .       .       .       .   no 
 O51A    N5A     C5A     C4A         -4.2(5)     .       .       .       .   no 
 O51A    N5A     C5A     C6A        177.7(3)     .       .       .       .   no 
 S1      C1      C2      C3         179.6(3)     .       .       .       .   no 
 S1      C1      C6      C5        -179.2(3)     .       .       .       .   no 
 C2      C1      C6      C5           1.7(5)     .       .       .       .   no 
 C6      C1      C2      C3          -1.3(5)     .       .       .       .   no 
 C1      C2      C3      C4           0.2(5)     .       .       .       .   no 
 C2      C3      C4      N4        -179.8(3)     .       .       .       .   no 
 C2      C3      C4      C5           0.6(5)     .       .       .       .   no 
 C3      C4      C5      C6          -0.2(5)     .       .       .       .   no 
 N4      C4      C5      C6        -179.8(3)     .       .       .       .   no 
 C4      C5      C6      C1          -1.0(5)     .       .       .       .   no 
 C61     C11     C21     C31          1.3(5)     .       .       .       .   no 
 S1      C11     C61     C51        177.6(2)     .       .       .       .   no 
 S1      C11     C21     C31       -177.1(2)     .       .       .       .   no 
 C21     C11     C61     C51         -0.7(5)     .       .       .       .   no 
 C11     C21     C31     C41         -0.1(5)     .       .       .       .   no 
 C21     C31     C41     N41       -178.3(3)     .       .       .       .   no 
 C21     C31     C41     C51         -1.6(5)     .       .       .       .   no 
 C31     C41     C51     C61          2.1(5)     .       .       .       .   no 
 N41     C41     C51     C61        178.9(3)     .       .       .       .   no 
 C41     C51     C61     C11         -1.0(5)     .       .       .       .   no 
 C6A     C1A     C2A     C3A         -1.0(4)     .       .       .       .   no 
 C11A    C1A     C2A     C3A        178.5(3)     .       .       .       .   no 
 C2A     C1A     C6A     C5A          0.7(4)     .       .       .       .   no 
 C11A    C1A     C6A     C5A       -178.8(3)     .       .       .       .   no 
 C2A     C1A     C11A    O11A      -176.6(3)     .       .       .       .   no 
 C2A     C1A     C11A    O12A         1.9(4)     .       .       .       .   no 
 C6A     C1A     C11A    O11A         2.9(4)     .       .       .       .   no 
 C6A     C1A     C11A    O12A      -178.6(3)     .       .       .       .   no 
 C1A     C2A     C3A     C4A          0.6(4)     .       .       .       .   no 
 C1A     C2A     C3A     C31A      -177.8(3)     .       .       .       .   no 
 C2A     C3A     C4A     C5A          0.0(4)     .       .       .       .   no 
 C31A    C3A     C4A     C5A        178.4(3)     .       .       .       .   no 
 C2A     C3A     C31A    O31A        -6.5(4)     .       .       .       .   no 
 C2A     C3A     C31A    O32A       173.2(3)     .       .       .       .   no 
 C4A     C3A     C31A    O31A       175.1(3)     .       .       .       .   no 
 C4A     C3A     C31A    O32A        -5.2(4)     .       .       .       .   no 
 C3A     C4A     C5A     N5A       -178.4(3)     .       .       .       .   no 
 C3A     C4A     C5A     C6A         -0.3(4)     .       .       .       .   no 
 N5A     C5A     C6A     C1A        178.0(3)     .       .       .       .   no 
 C4A     C5A     C6A     C1A          0.0(4)     .       .       .       .   no 
  
loop_ 
_geom_hbond_atom_site_label_D 
_geom_hbond_atom_site_label_H 
_geom_hbond_atom_site_label_A 
_geom_hbond_distance_DH 
_geom_hbond_distance_HA 
_geom_hbond_distance_DA 
_geom_hbond_angle_DHA 
_geom_hbond_site_symmetry_A 
_geom_hbond_publ_flag 
# 
#D   H   A   D - H  H...A   D...A    D - H...A  symm(A) 
# 
N4      H41     O1          0.85     2.21   2.970(4)     150   8_564 yes 
N4      H42     O11         0.79     2.17   2.945(4)     166   2_654 yes 
N41     H411    O31A        0.91     2.19   3.053(4)     159   8_554 yes 
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N41     H412    O52A        0.80     2.46   3.227(4)     158   8_564 yes 
O11A    H11A    N41         0.90     1.77   2.666(3)     179     .   yes 
O32A    H32A    O12A        0.80     1.91   2.679(3)     161   8_555 yes 
C21     H21     O11         0.93     2.53   2.908(4)     104     .   no 
C31     H31     O31A        0.93     2.59   3.368(4)     141   8_554 no 
# END of data for (2) 
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checkCIF/PLATON report 
You have not supplied any structure factors. As a result the full set of tests cannot be run.
No syntax errors found.        CIF dictionary        Interpreting this report
Datablock: I 
Bond precision: C-C = 0.0027 A Wavelength=0.71073
Cell: a=8.2043(3) b=11.4000(6) c=11.8261(6)
alpha=110.891(5) beta=91.927(3) gamma=98.590(4)
Temperature: 200 K
Calculated Reported
Volume 1017.25(9) 1017.25(9)
Space group P -1 P -1 
Hall group -P 1 -P 1 
Moiety formula C12 H13 N2 O2 S, C7 H3 N2
O7, H2 O
C12 H13 N2 O2 S, C7 H3 N2
O7, H2 O
Sum formula C19 H18 N4 O10 S C19 H18 N4 O10 S
Mr 494.44 494.44
Dx,g cm-3 1.614 1.614
Z 2 2
Mu (mm-1) 0.229 0.229
F000 512.0 512.0
F000’ 512.55
h,k,lmax 10,14,14 10,14,14
Nref 4002 3993 
Tmin,Tmax 0.934,0.973 0.968,0.990
Tmin’ 0.934
Correction method= MULTI-SCAN
Data completeness= 0.998 Theta(max)= 26.000
R(reflections)= 0.0360( 3017) wR2(reflections)= 0.0955( 3993)
S = 0.962 Npar= 315
The following ALERTS were generated. Each ALERT has the format
       test-name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.
 Alert level B
PLAT417_ALERT_2_B Short Inter D-H..H-D       H12W   ..  H41     ..       2.00 Ang. 
CSD CCDC932163  
Click here to download CheckCIF report: checkcif(1).pdf 
 Alert level C
PLAT250_ALERT_2_C Large U3/U1 Ratio for Average U(i,j) Tensor ....        2.1      
PLAT420_ALERT_2_C D-H Without Acceptor       N4     -   H41    ...          ?      
PLAT420_ALERT_2_C D-H Without Acceptor       N4     -   H42    ...          ?      
 Alert level G
PLAT007_ALERT_5_G Note: Number of Unrefined D-H Atoms ............          8      
PLAT302_ALERT_4_G Note: Anion/Solvent Disorder ...................        100 Perc.
   0 ALERT level A = Most likely a serious problem - resolve or explain
   1 ALERT level B = A potentially serious problem, consider carefully
   3 ALERT level C = Check. Ensure it is not caused by an omission or oversight
   2 ALERT level G = General information/check it is not something unexpected
   0 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
   4 ALERT type 2 Indicator that the structure model may be wrong or deficient
   0 ALERT type 3 Indicator that the structure quality may be low
   1 ALERT type 4 Improvement, methodology, query or suggestion
   1 ALERT type 5 Informative message, check
checkCIF publication errors
 Alert level A
PUBL004_ALERT_1_A  The contact author’s name and address are missing,
            _publ_contact_author_name and _publ_contact_author_address.
PUBL005_ALERT_1_A  _publ_contact_author_email, _publ_contact_author_fax and
            _publ_contact_author_phone are all missing.
            At least one of these should be present.
PUBL006_ALERT_1_A  _publ_requested_journal is missing
            e.g. ’Acta Crystallographica Section C’
PUBL008_ALERT_1_A  _publ_section_title is missing. Title of paper.
PUBL009_ALERT_1_A  _publ_author_name is missing. List of author(s) name(s).
PUBL010_ALERT_1_A  _publ_author_address is missing. Author(s) address(es).
PUBL012_ALERT_1_A  _publ_section_abstract is missing.
            Abstract of paper in English.
 Alert level G
PUBL013_ALERT_1_G The _publ_section_comment (discussion of study) is
            missing. This is required for a full paper submission (but is
            optional for an electronic paper).
PUBL017_ALERT_1_G The _publ_section_references section is missing or
            empty.
   7 ALERT level A = Data missing that is essential or data in wrong format
   2 ALERT level G = General alerts. Data that may be required is missing
Publication of your CIF 
You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was
carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.
If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in Acta Crystallographica Section C or Section E, you should additionally
insert an explanation in your CIF using the Validation Reply Form (VRF) below. Your explanation
will be considered as part of the review process.
If you intend to submit to another section of Acta Crystallographica or Journal of Applied
Crystallography or Journal of Synchrotron Radiation, you should make sure that at least a basic
structural check is run on the final version of your CIF prior to submission.
# start Validation Reply Form
_vrf_PUBL004_GLOBAL
;
PROBLEM: The contact author’s name and address are missing,
RESPONSE: ...
;
_vrf_PUBL005_GLOBAL
;
PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...
;
_vrf_PUBL006_GLOBAL
;
PROBLEM: _publ_requested_journal is missing
RESPONSE: ...
;
_vrf_PUBL008_GLOBAL
;
PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...
;
_vrf_PUBL009_GLOBAL
;
PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...
;
_vrf_PUBL010_GLOBAL
;
PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...
;
_vrf_PUBL012_GLOBAL
;
PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...
;
# end Validation Reply Form
If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF via the web. If your CIF is to form part of a submission to another IUCr
journal, you will be asked, either during electronic submission or by the Co-editor handling your
paper, to upload your CIF via our web site.
PLATON version of 05/11/2012; check.def file version of 05/11/2012 
Datablock I - ellipsoid plot
checkCIF/PLATON report 
You have not supplied any structure factors. As a result the full set of tests cannot be run.
No syntax errors found.        CIF dictionary        Interpreting this report
Datablock: I 
Bond precision: C-C = 0.0047 A Wavelength=0.71073
Cell: a=20.2662(6) b=12.7161(4) c=15.9423(5)
alpha=90 beta=90 gamma=90
Temperature: 200 K
Calculated Reported
Volume 4108.4(2) 4108.4(2)
Space group P b c n P b c n 
Hall group -P 2n 2ab -P 2n 2ab 
Moiety formula C12 H12 N2 O2 S, C8 H5 N 
O6
C12 H12 N2 O2 S, C8 H5 N1 
O6
Sum formula C20 H17 N3 O8 S C20 H17 N3 O8 S
Mr 459.44 459.43
Dx,g cm-3 1.486 1.486
Z 8 8
Mu (mm-1) 0.213 0.212
F000 1904.0 1904.0
F000’ 1906.05
h,k,lmax 24,15,19 24,15,19
Nref 4038 4029 
Tmin,Tmax 0.919,0.979 0.967,0.990
Tmin’ 0.919
Correction method= MULTI-SCAN
Data completeness= 0.998 Theta(max)= 26.000
R(reflections)= 0.0554( 2735) wR2(reflections)= 0.1384( 4029)
S = 1.160 Npar= 313
The following ALERTS were generated. Each ALERT has the format
       test-name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.
 Alert level C
PLAT340_ALERT_3_C Low Bond Precision on  C-C Bonds ...............     0.0047 Ang  
PLAT417_ALERT_2_C Short Inter D-H..H-D       H11A   ..  H412    ..       2.10 Ang. 
CSD CCDC932164
Click here to download CheckCIF report: checkcif[2].pdf 
 Alert level G
PLAT005_ALERT_5_G No _iucr_refine_instructions_details  in the CIF          ?
PLAT007_ALERT_5_G Note: Number of Unrefined D-H Atoms ............          6      
   0 ALERT level A = Most likely a serious problem - resolve or explain
   0 ALERT level B = A potentially serious problem, consider carefully
   2 ALERT level C = Check. Ensure it is not caused by an omission or oversight
   2 ALERT level G = General information/check it is not something unexpected
   0 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
   1 ALERT type 2 Indicator that the structure model may be wrong or deficient
   1 ALERT type 3 Indicator that the structure quality may be low
   0 ALERT type 4 Improvement, methodology, query or suggestion
   2 ALERT type 5 Informative message, check
checkCIF publication errors
 Alert level A
PUBL004_ALERT_1_A  The contact author’s name and address are missing,
            _publ_contact_author_name and _publ_contact_author_address.
PUBL005_ALERT_1_A  _publ_contact_author_email, _publ_contact_author_fax and
            _publ_contact_author_phone are all missing.
            At least one of these should be present.
PUBL006_ALERT_1_A  _publ_requested_journal is missing
            e.g. ’Acta Crystallographica Section C’
PUBL008_ALERT_1_A  _publ_section_title is missing. Title of paper.
PUBL009_ALERT_1_A  _publ_author_name is missing. List of author(s) name(s).
PUBL010_ALERT_1_A  _publ_author_address is missing. Author(s) address(es).
PUBL012_ALERT_1_A  _publ_section_abstract is missing.
            Abstract of paper in English.
 Alert level G
PUBL013_ALERT_1_G The _publ_section_comment (discussion of study) is
            missing. This is required for a full paper submission (but is
            optional for an electronic paper).
PUBL017_ALERT_1_G The _publ_section_references section is missing or
            empty.
   7 ALERT level A = Data missing that is essential or data in wrong format
   2 ALERT level G = General alerts. Data that may be required is missing
Publication of your CIF 
You should attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious
problems it may be necessary to carry out additional measurements or structure refinements.
However, the nature of your study may justify the reported deviations from journal submission
requirements and the more serious of these should be commented upon in the discussion or
experimental section of a paper or in the "special_details" fields of the CIF. checkCIF was
carefully designed to identify outliers and unusual parameters, but every test has its limitations and
alerts that are not important in a particular case may appear. Conversely, the absence of alerts does
not guarantee there are no aspects of the results needing attention. It is up to the individual to
critically assess their own results and, if necessary, seek expert advice.
If level A alerts remain, which you believe to be justified deviations, and you intend to submit this
CIF for publication in Acta Crystallographica Section C or Section E, you should additionally
insert an explanation in your CIF using the Validation Reply Form (VRF) below. Your explanation
will be considered as part of the review process.
If you intend to submit to another section of Acta Crystallographica or Journal of Applied
Crystallography or Journal of Synchrotron Radiation, you should make sure that at least a basic
structural check is run on the final version of your CIF prior to submission.
# start Validation Reply Form
_vrf_PUBL004_GLOBAL
;
PROBLEM: The contact author’s name and address are missing,
RESPONSE: ...
;
_vrf_PUBL005_GLOBAL
;
PROBLEM: _publ_contact_author_email, _publ_contact_author_fax and
RESPONSE: ...
;
_vrf_PUBL006_GLOBAL
;
PROBLEM: _publ_requested_journal is missing
RESPONSE: ...
;
_vrf_PUBL008_GLOBAL
;
PROBLEM: _publ_section_title is missing. Title of paper.
RESPONSE: ...
;
_vrf_PUBL009_GLOBAL
;
PROBLEM: _publ_author_name is missing. List of author(s) name(s).
RESPONSE: ...
;
_vrf_PUBL010_GLOBAL
;
PROBLEM: _publ_author_address is missing. Author(s) address(es).
RESPONSE: ...
;
_vrf_PUBL012_GLOBAL
;
PROBLEM: _publ_section_abstract is missing.
RESPONSE: ...
;
# end Validation Reply Form
If you wish to submit your CIF for publication in Acta Crystallographica Section C or E, you
should upload your CIF via the web. If your CIF is to form part of a submission to another IUCr
journal, you will be asked, either during electronic submission or by the Co-editor handling your
paper, to upload your CIF via our web site.
PLATON version of 05/11/2012; check.def file version of 05/11/2012 
Datablock I - ellipsoid plot
